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i-Acrti.ru  luUor  (Et }  is  a  carbohydrate-rich  materia)  released  by  different 
strain*  of  during  growtii.  It  has  antigenic  properties  similar 

to  1'iose  o',  tie  indict  pa  as  i  te  and  plays  a  role  in  the  infective  process. 

Isolation  and  purification  of  EF  is  necessary  for: 

(a;  study  of  its  biological  function 

(b)  i:>e  use  of  CF  for  uiagnostic  purposes 

(c)  the  use  of  liF  in  i  nr.iun  i  za  t  i  on  experiments 
(a)  tnu  stuuy  of  the  biosynthesis  of  EF 

(e)  tne  preparation  of  inhibitors  of  particular  biosynthetic  steps  of  EF. 

Purification  of  EF  by  affinity  chromatography  was  markedly  improved  by  intro 
juoing  hiemus  lectin  (specific  for  galactose)  column.  This  enabled  us  to 
obtain  more  reliable  amino  aciJ  and  sugar  analysis  and  will  be  instrumental 
in  ,;iore  auvanced  physical,  chemical  and  Immunological  studies. 

•do  have  developed  a  radioimmunoassay  for  leishmaniasis  utilizing  purified  EF. 
The  assay  can  distinguish  between  Leishmsr.ia  strains  and  once  further  devel- 
oped,  should  prove  most  valuable  for  the  diagnosis  of  the  disease. 

tF  pluys  a  role  in  the  infective  process  of  Leishmama .  We  have  now  shown 
that  surface  carbonyorate ,  related  to  EF,  plays  a  role  in  the  initial  attach 
i.iont  of  Leishriania  promos  t  i  gots  to  macrophages  -  a  stage  that  is  a  prelude 
to  their  engulfment  by  the  macrophages  followed  by  mu  1 1 i pi i ca t i on  in  their 
cells. 
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1  .  I  (i  t  roduo  lion 

txcrcted  Kactor  (LF)  is  a  carbohydrate-rich  protein  excreted  by  different 
strains  of  Leisluuania .  Our  first  annual  report  has  demons t ra ted  tbe  pre¬ 
sence  of  very  high  galactose  content  in  LF,  a  property  that  could  be  shared 
also  by  the  surface  carbohydrates  of  the  parasite.  LF  has  immuno  log  i  ca  1 
properties  similar  to  those  of  the  intact  parasite  and  may  play  a  role  in 
the  infective  process,  nfter  it  was  shown  to  be  species-specific,  LF  became 
the  basis  for  serotyping  Leishmania  strains,  and  is  a  valuable  tool  in  diag¬ 
nostic,  demographic  and  ecological  studies  of  the  disease  (2).  The  diagnostic 
methodology,  however,  is  generally  insufficient  and  the  development  of  a 
reliable  rad ioimriunoassay  (RIa)  seems  most  valuable. 

2 .  Pur i fication  of  LF 

LF  is  produced  in  relatively  small  quantities  by  Leishmania  promast i gotes 
in  culture.  Purified  LF  was  required  for  (a)  RIA  development,  (b)  attach¬ 
ment  studies  and  (c)  chemical  and  physical  analysis.  More  advanced  chemical 
and  physical  studies  were  therefore  hampered  by  difficulties  to  scale  up  the 
isolation  of  LF  from  culture  media.  This  obstacle  is  now  more  successfully 
overcome  by  directing  additional  technical  help  to  this  issue. 

(i)  Isolation  and  phenol  extraction  -  L.  tropica  and  L.  donovani  promast i- 
gotes  were  cultivated  in  Lit  medium  supplemented  with  10%  foetal  calf 
serum  and  antibiotic  100  ug  streptomycin  and  100  p  penicillin  per  ml. 
Cultures  at  the  logarithmic  phase  of  the  growth  were  centrifuged  7  min 
at  11(00  xg .  The  supernatant  was  removed  and  concentrated  to  1/10  the 
original  volume  and  dialyzed  for  3  days  against  distilled  water.  The 
dialyzate  was  concentrated  again  and  extracted  with  phenol.  The  aqueous 
phase  was  dialyzed  for  3  days  against  distilled  water  and  the  dialyzed 
concentrated  tF  was  fractionated  on  Sephadex  G-1O0  column.  The  frac¬ 
tions  containing  EF  as  detected  by  immunodiffusion  were  pooled,  concen¬ 
trated  by  freeze-dry i  rig  and  dialyzed  again  for  3  days  against  saline. 

This  procedure  representsa  refinement  of  that  described  In  the  first 
annual  report,  §*ta. 

(ii)  Affinity  chromatography  (Ricinus  lectin  column) 

In  a  typical  experiment,  16  mg  of  LF  (§2i)  were  applied  to  a  Ricinus 
lectin  column  (Agarose-Kicinus  communis  Agglutinin  120,  1.1  mg  protein 
per  ml  resin,  7  cm.  long,  1  cm.  in  diameter).  The  column  was  first 
eluted  with  0.02  M  sodium  phosphate  buffer,  pll  7.0  (12  f  ract  ions)  fol  - 
lowed  by  a  similar  buffer  containing  1>0  p  M  galactose  (all  fractions 
contained  2.6  ml  per  fraction).  The  fractions  containing  LF  were  detec¬ 
ted  by  immunodiffusion  (fraction  lA-16),  pooled,  dialized  against  water 
and  lyophylised  to  yield  purified  tF  (2.0  mg)  possessing  b  x  increase 
in  the  specific  antigenic  activity. 

Ibis  technique  appears  to  be  fast  and  more  efficient  than  previous 
techniques  for  the  purification  of  EF. 


3 .  U tern i c al  A na I y s i s  of  EF  Preparations 


Amino  acid  analysis  and  monosaccharide  analysis  were  carried  out  on 


sji.i)  U  s  i.l  LF  ,  purified  by  affinity  chromatography  (S2ii)  following 
ucid  h  /  d  i  o  I  y  s  i  s  or  inelhanolys  i  s  and  t  r  imethy  1  s  i  I  i  1  a  t  ion  ,  respectively. 


(a)  Ani no  acio  analysis  -  EF  L 1 3 /  was  analyzed  following  acid  hydrolysis 
ubiny  amino  acid  analyzer  (LKLi  Model  3201).  See  Table  1  for  results. 

Table  1 

Amino  acid  ana  lysis  o f _ LF  L 1 37 


Amino  acid 


Molar  %a 


Relative 
number  of  amino 
acid  residues 


Ly s i ne 

5.8 

1.65 

histidine 

3.16 

0.5 

Ary i n i ne 

2.83 

0.8 

Aspartic  acid 

7.21) 

2.07 

Threon i ne 

22.99 

6.55 

be  r i ne 

16.69 

'..73 

Glycine 

9.57 

2.73 

Mian i ne 

10.35 

2.95 

half  cystine 

13- rA 

3.86 

1  st>l  euc  i  ne 

3.51 

1  .0 

Lcuc i ne 

l*. 13 

1.18 

b 1 Jcosumi ne 

1*.  76 

Gu lactosami ne 

1  .Cl 

lotal  not  including  glutamic  acid,  proline  and  hydroxyprol i ne  amounting 
to  13-Wr  (not  separable  in  this  run). 

In  the  first  annual  report,  §5a,  we  have  commented  on  the  particular 
features  of  the  amino  acid  analysis,  here  we  find  some  deviations 
obviously  related  to  the  (ca. 8  x)  purification  that  we  have  achieved. 
Characteristically,  aromatic  amino  acids  are  entirely  absent. 

(b)  carboliyurate  analysis  -  Monosaccnar i de  components  of  EF  were 

determined  by  GLl  fol 1 owi ng  methanol ys i s  and  trimethy lsi 1 i lation  (3). 


L- 


fa 


Table  2 

Monosaccharide  composition  of  various  EFs 


EF 

LI  37 

EF 

L52 

1 

1  1 

1 1 1 

c  b 

Suga  r 

re  1 .  to 

a 

mannose 

re  1 .  to 

a 

mannose 

re  1 .  to 

a 

mannose 

nmo  1 
mg 

% 

rel .  to 

a 

mannose 

nmol 

mg 

X 

Arab i nose 

0.1 

0.05 

8 

0.1 

<  0.1 

Fucose 

1 . 1 

1  .6 

1 . 1 

170 

2.8 

0.61 

188 

3.1 

Xy 1 ose 

1 

1.3 

0.2 

29 

0.4 

0.1 

32 

0.5 

Mannose 

1 

1 

1 

154 

2.8 

1 

293 

5-3 

Galactose 

3.2 

4.2 

4.1 

628 

11.3 

2.2 

643 

11.6 

G 1 ucose 

Total  sugar 
Total  sugar 
by  Dubois 

2.8 

1.8 

0.8 

124 

2.2 

33 

28 

0.6 

169 

3 

37.3 

26 

d  Amount  relative  to  mannose  (Man  -  1.0). 


Glucosamine  and  go lactosami ne  arc  presented  in  Table  1. 

c  A  large  proportion  of  tlie  xylose  anu  some  of  the  glucose  may  represent 
a  contaminant  eluted  from  the  affinity  column. 

Fucose ,  a  monosaccharide  frequently  present  at  the  non-reducing  end  of  glyco¬ 
protein;,  and  g I ycopept i des  was  determined  here  for  the  first  time. 

The  proportion  of  arabinose  lias  diminished  as  tlie  result  of  the  present 
purification. 


■i 


balactose  remains  the  most  afaunuanl  neutral  sugar. 

M i erohete rogen i e ty ,  demonstrated ,  for  instance,  by  the  increase  of  galactose/ 

mannose  ratio  if  LF  peaks  between  early  and  late  fractions  can  be  understood 

in  v i ew  of  the  galactose  binding  properties  of  the  Ricinus  lectin  column  (the 

sequence  of  fractions  Lieng  1,11,111).  I 

Kadiu immunoassay  (K I  A)  for  the  diagnosis  of  Leishmaniasis 

j, 

( a )  *Labe  i  i  ng  by  3 1 l-Acet  i  c  Anliyar  i  de  j: 

LF  L 1 3 /  partially  purified  by  phenol  extractions  and  followed  by  Sephadex  ! 


co  !  in  i  ’ n  i >r:. !  t og rapt ly  ( 'j I  i  )  i.,o  ace  ty  I n Uh!  limit*'  Sc iio t 1 en - baumann conci  i  t  i  01  is 
•••  i  a. .  hydrogen  tail  onate)  to  >  i  e  I U  h  i  gli  ‘.pee  i  f  i  c  activity  labeled 
IF  .  'Oth.  i.  ,.w,t  of  tin:  1 .1 1  ■  1  precipitate-0  i  th  homologous  rabbit  ant  i  - 
icruM.iiici.'i..  v  lumn  tlironu  tm:  raphy  (  §2  i  i )  separated  the  label  from  the 
i  I'li.iuiK- 1  o.,  ical  .  t  i  v  i  t  >  .  I  bus  ,  the  entity  labeled  nubt  have  been  a  peptide 
omponen  t  bti.m  .  ...  .a  to,  but  separable  f  rui  , ,  LI  . 

\o  I  Label  inn  t.\  ga  lac  tube  ;  u  i  -  sod  i  ui.i  Lorotrt  iute 

If  lI  j/  ( i )  v.ab  i  a  i.e  leo  1  to.  non- reducing  terminal  galactosyl 

re  s  i  u  jc  s  by  the  ._,,il«c  to-.e  t>.«  :.e.e  sodium  borotritiate  technique  (4)  .  A 

crude  sample  of  labeled  lI  (I.  ’.POO  HM)  was  added  to  a  carrier  EF  ( §2 i ) , 

12  i:uj )  and  was  further  ;.u-  i  f  i  m.  uf  1  ini  ty  chromatography  (  §2  i  i  )  .  The 
pur  i  f  i  cJ  If  contained  b  ,  g  JO  l  I'M. 

,  •  "■  !  A  c  mp  1  o  .  ii  ■  j  -  s  I  -  p  f  o  t  0  i  '  ■  ■ 

1 1 .  i  1 1  c  hr .  i  qae  ,  c  i  i  • ,  i  na  1  !  v  u-  •  v<  i  op-ed  in  parallel  to  the  labeling  pro- 

edjiec  described  in  O.j  a,..;  ,Th  has  the  advantage  of  using  harder 
i  .  ud  i t  i  c  i  (  1  •  3I  v-  .  1  and  developed  faster  into  a  useful  KIA. 

toi.ni.jui:,  t  ..sec  v  i.  tin  i  me  imj  of  antibody  to  solid  phase  coating 
.  >  • , ;  lowed  .■  protiii  •>  ’.hi  I  i  ng ,  was  used  as  previously  by  Avraham 

'  .  i .  «.  test  v.ut  aim  in  Loth  polysterene  tubes  (100mm  x  1 3^, 

....  ...  a  i  n  i  a..c  i .  e  I  I  • .  ..  rt.p  lutes  (Sterilin,  Lny  land)  .  Coating 

■  •  i  i  <  ...i-  dim  in  tubi  a.  ,•  i  i  rop  lutes  either  treated  with  glutaral  - 

.  .r  l,tt  unt  feu  leu  .  i  i  .aid  g  I  u  ta  ra  1  dehy  de  were  diluted  in 

..  i !  c  |  ut  ter  saline  (1:1.1  .  n  ■  and  dilutions  of  sera  and  protein  A 
. ...  i  e  i c  in  u  bb  cun  Lu  in  .  I -  I  oe  la  1  calf  serum,  1  he  a  s  sa  y  for 

...  m.pu.i  and  b.  ;,m  .  cf  was  as  follows:  1  GU  pi  of  EF  at 

i  I  ii.  niil  concentrations  milled  to  the  ljC  wells  of  microplates, 

•  i.ii  ticatcd  oi  not  tre.it*  d  with  U.1A  g  I  u  ta  ra  1  dehy  de  .  After  24  hr 
4  1  di f I e rent  dilutions  ut  antiserum  were  added.  After  another  24  hr 
;  i  ,  the  unbound  antitowies  mere  removed  and  100  ,jl  *  *  ->1  -prote  i  n  A 
niiui.iiii'j  anout  bo.  100  eouiits/i.iin  were  added.  The  reaction  was  terminated 
i  ,  '  nc  addition  of  20  ,.!  ol  u.lii  Nault.  The  solution  from  each  well 
....  1 1  cn  ti  insf  err.  .  to  plastic  lubes  dim  lie  rad  i  oac  t  i  v  i  ly  measured. 

'  . . ;  m  i .  i  i,  i  i  i  on  s  t  ud  i  i  s,  0 . 2  ml  ol  1:10  dilutions  of  an  t  i  sera  were  mi  xed 
t  -i  c  i  i . ,  I  dilalionsnl  If  .1  u  f  i  i  ■■  1 1  vului.ic  of  0.2ml.  After  incuba- 

t  i  oi  t  .i  y .  i.  in  at  j  /'  t  am.  e . .  i  n  i  nh  t  .it  4  L,  the  adsorbed  sera  wer  e 

iw.l.  .  1 1  the  it  coated  m  i  c  rop  I  a  le  s  and  t  i  ie  ra  diactivity  was  measured. 

.  ,wl;  :  i. . i  i  .  .i  ■  li  .  i  I  i  ,J  al  e  as  toll ows  : 

1  i  i  l  i  .  i ,  i  i :  i  j .  I .  •  l  i 

<  ■  .  , c  i  :  . . lose  f  i  ht  n  ,  L  f  tliat  tied  been  purified  by  extrac* 

p-enol  i.lli  ...  i.  /  gel  filtration  on  Sephadex  G-100  (  §2  i  ) 

•  •  .and  tu  l<  it, .nil.,  tor  binding  to  tubes  and  microplates  wells, 

i  :  ,  :  ep.irut  i..ns  obtained  by  either  precipitation  and  chroma- 
■  ,wi. by  oi  by  the  dissociation  ol  immune  complexes,  did  not  bind  to 
m,.  plates  ami  sliowe  !  the  same  activity  with  antibody  as  untreated 


.itrol  Lt.  I  l  appears  that  1 1 it*  absolute  jnount  of  LF  coupled 
i  plutc  depends  essentially  on  the  level  of  purification  and  the 

nature  of  the  medium  component  which  acts  as  a  carrier  rather 
1 1  mu  amount  of  antiijenic  determinants  of  the  EF. 

1 ne  cuneui  tic  .um  of  IF  useu  for  coating  the  wells  was  0.6  to  1.2 
-i/"l  .  I  ran.,  "ou  i  f  f  u  s  m  u>  of  this  LF  with  homologous  antiserum  pro- 
uuced  dii  iiiii.u.  ■  pi  ic  i  late  at  a  maxinuin  dilution  1:2.  Concentrat¬ 
ions  exeeed  i  nij  l  2  ml  increased  the  strength  of  the  binding 
th.uit  of  feet iny  '  ic-  ,  ecificity  (Fig.l).  At  concentrations  less 
P  an  d.  j‘,  my/m  I  ,  n.,  .  t  i  u.,d  ies  were  detected.  A I  nx>  s  t  no  differences 
a  extinction  values  .  rt-  sicii  with  wells  coated  or  uncoated  with 
;  I  u ;  . ;  r a  Idciiyue 

e  i  I  l  c  V  j  ut  the  as  so j 

i  ni  e  r  ae  :  i  •.  n  ot  antisera  with'  different  EFs  and  the  specificity 
■  :si  reaction  is  given  in  Fiy.  -  .  Tile  results  obtained  indicateu 
i.i  1 1 1  i  -2. .  t  roi’i  i  -a  and  anti  -l.  don  ovum  reacted  only  with  homo  Jo* 

•  iu ,  II  -  u..  iny  to  the  higher  concentration  of  rabbit  anti  -L.dono- 

..i:..  li|..  ,  as  i  icusureu  by  i  mmuno -d  i  f  f  us  i  on  ,  higher  binding  was  observed 

t  .  mis  antiserum,  as  compared  wi th  anti-L.  tropics  serum  at 

■  eii e s ponu iny  dilutions. 

most  uiicb,  the  activity  obtained  with  the  heterologous  antiserum 

■  • .  i  s  ti  1  r  .o'  t  1 1  it-  same  as  that  of  control  normal  rabbit  serum.  With 
anti  seta  niluated  at  I'.IO,  Ui-c  of  the  anti-L.  donovani  were  bound  to 
.  .  ui'/ii.v  LF,  32  c  of  anti-A.  tropica  antibodies  were  bound  to  L . 

i  LF  and  12. be  to  I  c  •.  of  normal  rabbit  antibodies  were  bound 
i  uii  -  spec i f i ca I  1 y  to  L .  donovani  and  L.  tropica  EF  respectively. 

'  i  o  i  t  i  on  s  tudy 

•s  indicated  i n  Fiy.  3.  the  reaction  of  both  antl-L.  donovam  and 
'fiti-i,.  t  ropica  sera  could  be  completely  inhibited  by  pre  i  ncubat  ion 
ill.  homologous  LF.  juO  t.y  of  i .  donovani  and  L.  tropica  LF  were 
-.efficient  to  block  all  tlie  anti-LF  antibodies  present  in  1  ml  of 
sumo  I oyous  antiserum. 

'.elect  ion  ot  anti-LF  antibodies  in  mice  and  humans  sufferiny  from 
cu  ta  neou  s  I  e  i  si  ii.  lan  i  as  is 

anti -IF  activity  in  sei..  from  humans  infected  with  L.  tropica  major 
is  shown  in  Toole  3-  Of  /  sera  examined  from  patients  with  active 
cutaneous  I c i simian i us i s ,  j  (62b)  showed  maximum  activity  of  1 . U  to 
..2b  times  higher  than  normal  uninfected  control. 

Serum  collected  from  ualb/c  mice  llU  days  after  infection  wi th  L. 
r.-opicn,  was  also  assayed  for  anti-LF  antibodies.  These  mice 
'i<  ■  .  we  I  I  ilevi- loped  lesions  and  parasites  were  detected  in  both, 
i'  i  lesion  and  in  their  spleens.  The  anti-LF  antibody  activity 
elected  in  these  sera  was  as  high  as  2b-b  times  that  of  a  normal 
i.«  n- i  ntee  ted  mouse  serum. 
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The  i  mmuno  I  o<j  i  ca  1  specificity  of  leishmanial  excreted  factors, 
and  their  separation  from  other  leishmanial  antigens  and  contaminating 
medium  components  were  used  to  provide  a  more  sensitive  means  of 
detecting  and  measuring  the  antibody  response  to  leishmanial  infec¬ 
tion.  The  results  obtained  indicated  that  the  use  of  leishmanial  EF 
for  KIm  will  prove  valuable  in  the  diagnosis  of  leishmaniasis. 

1  he  test  is  specific  and  sensitive.  Undoubtedly,  experience  will 
lead  to  modification  and  refinement  of  the  technique  according  to 
its  specific  application.  However,  sufficient  details  have  been  pre¬ 
sented  to  enable  its  use  with  regard  to  the  detection  of  cutaneous 
leishmaniasis  and  quantitative  measurement  of  EF  levels. 


Surface  Carbohydrate  (Kelated  to  EF)  and  the  binding  of  Leishmania  Promasti- 
go t e s  to  Macr ophages 

it  is  known  that  liver  and  peritoneal  macrophages  have  specific  galactose- 
! :  id i  ru(  receptors  (  hepatic  binding  protein,  HUP)  which  are  able  to  bind  neur¬ 
aminidase-treated  cells  where  galactose  is  the  non-reducing  sugar  as  a  prelude 
to  their  catabolism  (6).  It  was  demonst rated  recently,  however,  that  the 
.alactose  or  the  W-acety I -ga lac tosami ne  specificity  of  HBP  is  not  high  and 
additional  monosaccharides  (e.g.  glucose)  can  compete,  though  less  favourably, 
for  hbP  binding  (6a). 

Tiie  first  annual  report,  §5b,  has  described  the  presence  of  a  high  galactose 
content  in  tF,  a  finding  that  was  further  supported  by  our  current  analyses, 
bin.  In  addition,  we  have  demonstrated  that  promast  i  gotes  of  both  L . 

Uufidd  and  L.  donovani  are  agglutinated  by  low  concentrations  of  peanut 
lectin  and  Kicinus  lectin  and  that  dissociation  is  readily  achieved  by  the 
audition  of  galactose.  This  indicates  the  presence  of  oligosaccharides 
-possessing  terminal  non-reducing  galactose  as  a  partial  structure  of  the 
;•(  i/ujit  igote  surface  (first  annual  report  §2a  and  current  results  con- 
itr  ing  Hid  nun  lectin). 

propose  that  the  host  cell  (macrophage)  membrane  might  contain  a  gal¬ 
actose-binding  receptor,  possibly  the  we  1 1 -documented  hepatic  binding 
pn.uin  (hbP),  capable  of  binding  either  the  parasite  or  EF.  Leishmania 
may  thus  be  uttached  initially  to  the  macrophage  via  such  a  galactose- 
binding  site  and  be  subsequently  engulfed  by  the  macrophage. 


lor  attachment  study  of  promas t i gotes  to  macrophages,  the  culture  system 
ct  i  ia  ndi. ia  1 1  l  bpira  (/)  was  adapted.  Peritoneal  exudate  cells  (PEC), mostly 
1  ,acrophages>f rom  C3H  mice  were  harvested  5  days  after  I.P.  stimulation 
with  2  ml  th i og 1 yco I  a te .  On  the  day  of  harvest,  the  cells  were  collected 
in  Mcewy's  medium  containing  5  units  of  heparin,  100  pg  s  t  rep  toniyc  i  n  and 
1 00  units  penicillin  per  ml.  The  cell  conceritrat ion  was  brought  to  i  x 
lu-  tells/ml  and  1  ml  was  plated  into  each  well  of  the  24  we  I i s  microplate, 
aeloi'e  adding  the  TEC,  12  . .  diameter  sterMe  coverslips  were  placed  in 

eael .  well, 
air,  the  me d 
■-Of  iLCl  I  t  f  d  l  i 

( n  b  S  L  /  * ;  Wii'j 


24  hours  after  incubation  at  }7"C  in  an  atmosphere  of  5a  CO2  in 
i  in  i  was  changed,  removed,  ami  200  pi  of  the  sugar  in  the  desired 
.;  made  in  Hank's  balanced  salt  solution  containing  Ik;  albumin 
added.  After  15  min  at  37°C ,  the  sugar  was  replaced  with  400  ml 
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of  the  same  suyar,  at  the  sane  concentration  containing  2  x  107  washed  pro¬ 
mastigotes.  After  a  further  10  min  at  37  C,  the  PEC  were  washed  5  times  with 
phosphate  buffer,  fixed  and  stained  with  Giemsa.  Following  counting,  the 
parasite  attachment  index  (PAI),  (§10)  was  calculated. 

Figure  4  shows  that  different  sugars  (  at  0.3  -  0.5  M)  inhibit  the  attachment 
of  promastigotes  to  macrophages.  Lactose  ,  Ga 1  —  & ( 1  — ►  4)Glc,  being  the  most 
efficient.  Lower  concentr; i ions  of  sugars  promote  attachment  while  1  M  and 
higher  concentrations  are  toxic  to  host  (macrophage)  cells.  Apart  from 
standard  error  possible  (Ca.  10"),  the  effect  of  tower  saccharide  concentrat ions 
may  be  due  to  additional  suyar  nutrient.  Sugars  at  concentrations  of  0.5  M 
are  non-toxic  to  both  promastigotes  and  macrophages.  Following  the  addition  of 
0.5  M  saccharide  and  incubation  as  described,  the  ceils  are  washed  and  give 
normal  infective  rates. 


6.  Conclusions 


In  our  first  report  (§7)  we  have  proposed  that  surface  carbohydrate  may  play 
a  role  in  the  binding  of  Leishmania  promas t i gotes  to  macrophages .  Our  current 
experiments  (§5)  support  this  hypothesis.  Thus,  Leishmania,  an  i n trace  1 1 u lar 
obligatory  parasite,  appears  to  use  a  cellular  mechanism  designed  inter  alea 
to  rei.xive  damaged  cells  from  blood  circulation  (6)  as  a  vehicle  to  enter  host 
cells.  Once  inside,  the  LF  produced  has  a  protective  function,  being  inhibi¬ 
tory  to  the  host's  lysosomal  enzymes  (8). 

Our  analytical  results  (§3)  already  suggest  galacto  derivatives  as  possible 
biosynthetic  inhibitors  of  LF.  As  soon  as  more  advanced  structural  results 
are  available  and  larger  structural  elements  become  known,  and  in  view  of  our 
original  research  proposal,  one  will  be  in  a  better  position  as  far  as  the 
design  of  such  inhibitors  is  concerned. 

A  most  important  outcome  of  our  work  is  a  specific  rad i oi mmunoassay  for 
Leishmania  (§4c).  Iffort  is  to  be  dedicated  to  the  standardization  of  the 
method  -  to  make  it  diagnostically  useful.  Additionally,  the  scope  of  the 
method  should  be  widened  to  more  acute  types  of  Leishmania. 


7.  Proposals  for  Further  Research  (detailed  proposal  submitted  along  with  this 

report ) 

(i)  Purification  and  structural  work  on  EF .  Here  we  will  be  employing  the 
affinity  chromatography  purification  ( § 2 i i ) . 

(ii)  Had io immunoassay  ( K I A )  for  Leishmania.  Standardization  of  the  method. 
Application  to  human  and  animal  cases. 

(iii)  biological  role  of  LF.  Use  of  labeled  LF  (§4a  and  4b)  to  localize  EF. 
Role  of  IF  in  "conditioning". 

(iv)  Immunogen i c i ty  of  EF.  Use  of  MOP,  mycolic  acid  etc.  to  make  tF 
i mmunoyen i c  . 

( o )  Inhibitors.  based  on  strucutral  features  of  LF,  inhibitors  to  its 
biosynthesis  will  be  designed. 


The  effect  of  different  concentrations  of  coating 
L. tropica  EF  on  the  binding  of  antibodies  from 
homologous  antiserum  at  dilution  1:25.  The  EF 
showed  a  precipitating  line  with  whole  antiserum 

at 


25  100  400  1600 

EFC/jg/ml] 


0NI0NI9  % 
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Binding  of  B  rabbit  anti  L. tropica  antiserum, 
O  rabbit  anti  L. donovani  antiserum  and 
■  normal  rabbit  serum  to  plates  coated  with 
L. donovani  or  L. tropica  EF. 


1:10  1:25  1:50  1:100  1250  l.'400  i:eoo 
SERUM  DILUTIONS 
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Fifl.  3  Effect  of  absorption  of  anti  L.  tropica  and  anti 

L. donovani  antiserum  with  homologous  and  heterologous 
EF.  •  -Anti  L. tropica  absorbed  to  homologous  EF} 

A  -Anti.  L.  donovani  absorbed  to  homologous  EF. 

The  inhibition  is  calculated  by  dividing  the 
antiserum  absorbed  to  homologous  EF  by  the  same 
antiserum  absorbed  to  heterologous  EF. 


100 


_J _ I _ 1 _ I _ I — 

1000  500  250  125  62.5 
EF  L  /jg/mlD 


.  b  The  effect  of  sugars  at  different  concentrations  on  the  parasite 
attachment  index  ( P A I )  of  L.  tropica  (l  137  )  to  C3H  mouse 
macrophages . 

#  -  Lactose;  O  '  L  ucose;  3  -  Methyl  a-D-galactopyranoside; 

□  -  Methyl  6 -d-yalactopyranoside‘,  A-  Raffinose;  Methyl- 
u  -U-mannopy  ranos  ide;  V"D'arat)inose 
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EF  Factor  excreted  by  Leishmania  (Excreted  Factor).  EF  preparations 

are  designated  with  digits  indicating  the  leishmanial  source. 

Leishmanial  strains 

1137  Leishmania  tropica  LRC  LI  37 

L52  Leishmania  donovani  LRC  L52 

These  strains  were  obtained  from  the  WHO  Leishmania  Reference  Centre 
collection  maintained  in  the  Department  of  Protozoology  In  Jerusalem. 

PNA  peanut  lectin 

R I A  radioimmunoassay 

PA  I  parasite  attachement  index  ■ 

a  b  inn 

exp  x  exp  x  100 

a  b 

cont  x  cont 

a  »  percent  of  host  cells  where  attachment  is  apparent.  ^00 
host  cells  were  counted. 

b  e  average  no.  of  attached  promast i gotes  per  cell.  100  cells 
with  attached  promast igotes  were  counted. 

(1)  Figures  related  to  attachment  represent  a  proportion  of  already 
engulphed  promast igotes . 

(ii)  Saccharides  were  included  in  experiments  and  avoided  in  controls. 
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